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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet 
recorder and a method for supplying ink thereto whereby 
good printing is realized and the whole of a sub tank can 
be made compact. 

SOLUTION: There are provided a recording head 6 for 
discharging ink drops correspondingly to printing data, a 
main tank for supplying ink to the recording head 6, and 
the sub tank 7 having upper and lower two tanks 7A and 
7B connected to the main tank and the recording head 6 
and communicating with each other. The upper tank 7A 
of the sub tank 7 is formed by an ink tank having an ink 
outlet 33 for leading out the ink to the recording head 6 f 
and the lower tank 7B is formed by an ink tank which 
has an ink inlet 39 for leading in the ink from the main 
tank 9 by a pump pressure and which elastically deforms 
in accordance with a change of an internal pressure. 
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itt*m i ] mmw£* + y ? t><t. 
c©* + y ^ccn^sn, enflJ^-^Jcfctrc.or-f > 

t. 

i' *^m-r -s f^tup **-r -y > i' ^ > ^ «c J: o 
x&mu, 

THZyi?*. HiriB.>M>£>f 6© -Y 

i btcjfc C r 5W4S9fST S Y > f 2 > ? tc «fc XBfc L fc 

#ffig*>6&SC£*^<fc*SSil*mfciBig<* 
ftfcY>*ft>:c » h5£faS§£tgo 
[it^3] ffUBSiffig**. mtStt. W-f>i'1£te«fc 20 

os c t*wmt? z>mm2 (ciHissn/c-/ > 

gea s nr o s c <t £f&§st <t r z>mm 1 nsiuwii 3 

mimic «t rtatti-r s > ?sxk\ti&st*m? s c t 
*^<h-r4^^i^sft^^4©^-rn^{ci3iS3 30 

[If *JS 6 ] SfflnJfcBft* t 'J » ft? <fc. 

fffl5rttfflTSiB^^ <? F<b. 

C©ffi»^» FCcW>:?£^-rSfcia©^-f 

£. 

C©pf-<>f >i-*jJ:omiafiB^^ FtcS«S3n. *p 

ofria^ f y v i^agssn. -eti-en^s^KSii-r 

S±T--3© * > * S-? ? * > f <fc . 

c ©if f > * u rswaffi®^ F«cfria^ -Y > * 40 
> * *>6 > i> &mst -Soffit?* or. 
I?IB> > £ > fywsiSMm-^ -J F 2» i&te-? 
Stc&fcO. ffri3T:fr£>f *rtgBBE^©^bcci&cr 

gg©-f 

[0 00 1 ] 

[#6"D!©JS-rs«fl5#u] *fg8jw. sata^* Ftc-r> 
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KSte«t^©-Y > firnxmicm-r *>. 

[0002] 

[«t*©ftjf5] hscfB»sga«. 

+ >; ^ft?±(csiSsnTiB®ffl«E©ii@^r[fij(c^ift-rsfB 

Hi^ ^ F<fc. C©gE^-^ F©^Sfc&[^ta35S-rS*|6j 
OS. C©J:^%^>^ft?x-^ F^lB^SIgtctels-c. 

ia®ffliffi{c*f-rsEnfj«. wm^-zicM-i^xzm^ 

OX, *r*V yi?±K.m%.i£-7'7 -fiD-, ft/T 
>*jJ:0'^-b*>^©#^>i'*iltffl"5Jffi%fBSi^i' F* 

<. S^>f©lfcWSiI^^Si:i(cJ:'3. 7^*7 

[0 00 3] C©fc*, iBfi^ v F^sw^^^^-r 

a«©^>^ft?*9 hS^a^g{c*-,-c« s frfa^7 
Yin-, ft^r^feicKv^^c-oi'Asi^a 
sti/cs-o^ 1- 5. ftj*s+ * v v ft^htcisgi* 

&m £tci*mmmK.&&2 txz> c ©s©iasi^a«:te(,» 

■CB, JtlSff!)^:«©En»JK*tf&$1*afc*K, Mtai/fc 

> ^ a*8ts 3 nfc^cSfi© > * * - f v 
[0004] ^g*f*ffliJ (*/- h y y ft>*;uy> 

K-Y>**7- h 'J -^ft><i:L/T©^-r>if>^*EgTe 
iifcfC. IBli^? F*iJS*S3*afc*+ y ^ft^±«c-y-^ 

f>i^&iag-rsjf^©iB^gfcsns3n-ci,>i,„ -e 
s-y-^^>^^6*n-emais^-y fccmo-cyv^* 

[0 00 5] CWJr^^ia^giCfcO-CB, 7.)\>-~-f 
lsZ^V&h&y7Zl'91,CltfOXmfi-<^9*W& 

vz&m oxmfetzj; 5 tmwmtb ens. 

[0 00 6] C©J:3frffitfe£^£3-£S/i:<6©^!8<fc 
L/"CB, PliB^-f K*sW*-f 
^-CjJDJEETSCitCfcf). ^'f>4'>i'*'6-y-7'5'>i' 

> f ©«*&?: ^JfiBtCTS^fiS^Mtc^ffl 3 tiS. »A 
r. y ^ft?±{c^iS3tifcS-y-^'^>i'(ctei,>r 
B. iB®-^^ F«cteW4Y>^©?BecciSD-C. 
> ?frti<D-<^ ^©^wAna*5ss^-c# s«fc ^ fcflt 

[0007] i c sr. «ie©ia^gKtec^r b. la 
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xtf *> «fc *> VLfs. o x # x t > c © <fc 5 JiiB^gtc a> 
ivcra. * + y yyoM®ji(c#^-c>i7^*&^^-^ 

TL/St», IBSS^ v F ^©ttffi^vFSSfc: 
t©fc». -9-^*>i>*:*»*K:iagt3tf. c© 

B?ssn^Y>i'%-e©*gi^«:<fc-oria^»>' Rt« 

[000 8] 

[f^a^ftuj^t-rsgBS] -i>*w&jj io 
4^vw&^v7%^vnx4^v\£§mtttttix 

U*^. IB«§^ FiC^3ftS-Y>*©IB»K£fi?IE 

^il^5.1®-C*-S„ **»6EflK» F 

's© > tf omswy- ^>?rtKteWS-i>f ©TkSi 

stt-^rasfc**. 20 

[00093 C ©«fc 5 fcftffi& t J&i8iI£»?& 

ZtifiX%Z-4>*is*v \-3ZM®!gmte&V*:<D-< > 
[0010] 

[isis&sifc-r sfci&©^s] Birietfcai*j£)ifijt-f s 

«. a«^mfr*+ y yt. c©+ * y ^testis 
nwmr-ztcttfcLxjiszmzvttii-rhn&m^v f 30 
i. c©ies§^* F{c-Y>**eM&-r*fc«>©>'f>* 

3n*.OHiffe+i' y » ytci^sti-eti-en^s^tcii 

ST .SiT-O© $ > * * 6 If 7" * > f t . 
C©^£>?©±;££>£#iiiriEfB&^? Ftc-O? 

*j§a-r -5 > zmmazm-? & -r > * * > ? k «t r 
jgfissn. T^rf >i'*JfrfB^-f 

tt^-r a ■< > * * > ? k <t o x m (S 3 n x i» s c t * 
ismt-rs. 40 

[0 0 1 1] C<D£5K.mJ&3tiXi,>2,tctb. 
te&tttCJ A > £ > * ft© ^ > ^EK J: -5 XV- 7 

*>*©T:£*>*l*JK:SiS3tiU 3P>ccc©T^3»>i' 

^■v FK«J&3*a*. c©K5. T^^>^l*l 

> * t-y ^ * > * <t zwmrz a > * ^rt© 
mci&cxTj}5t>9i>swimmL. coKti (mm) 
[0012] c-fcAior. ®mM<D-<^?mi&yjmcjz so 
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^-Tj<-r>^>i'A^©-f>i'5&fBJi^->' F(c«*&-rs 
ctdSf^SfcJ*. fi£*©J:^(c^>i7«*&^FK:-y-^5f 

©/J^b^ias c <t <fer# -5. 

[0 0 13] C©^> ISiET^^^^CCteW&^V^ 
^©-815*1. W&m>t>tl;Z>Ct1imt.hy.\ C©«t^ 

St, 5?>^^©— gP3»ST*i'>i'rt©)E^J^t«:i£;D 

3nri,^»(Si3ns„ c©«k^fc^$n-ci^fc 
[ooi5] sfc, miz±y3z>i>p)ic, nam^v 

FffliJJCfct^-CftlE^^S ^S C i tc J: «3 ^ScT ZMit 
m*W2Si2iT.X^2>Ctifim&Li,K C©J:^K:«fiS$ 
nrt^fcif), BBiS-^f FfflKc*$i,>-c:ftK4#s£;Jt{-T 
ffi±^P3^ttSSi b , y > d» > i» ^e»IBSi^ v F^ 
©Y >5'©^3W-y-^i'> i'^UfoJifeii&'S. 

too 1 6] -ei/tr. «riB-y^f 1*3© 
©?ii^^s(c j; r i*ffl-f s >*m&m^mzm-r 

4C<t*i|i*L.t>. C©«fc^tc^S*a-ri»S/ttf>. ^ 
> ^««ia^SK: J: -> XVzf* > ^©S*tt^S*«lto 

[0017] — *^(C^-5 -T > i?V x hSSBSi 
£!S©^ y c 

*Htm-r-2.iBii^? Ft. c©IB^f F(C5i<>^ffK: 

«t-3T-f v^tsMfc-rsfc*?)©^^^^ c©^< 

-f > $ > *J «fc OlilgBsB^^ ^ F 5CS^3 *li{POBinB+ 

©5»>^4^rr.5-y-^5'>i't ; &fiB^. cov-^if>t> 
4W5M-c*-9T. itriB^-o^^i'^e.WfaiB 

«rrtSI5)E^©^btct£; D-C5itt^3 C t *#®t 

[0018] ccDjz'jttmx&ztcib. mmv>-<'-' 

Z&t&Jjj&c J: o X J 4 > ^ > 6 © -f > 5» €:fB^^ 
f F«:«if&-i-.5,c<!:*it , 3?S^:Jst) > i¥3S©J: SJC^* 

* © wmm % «ie u -c & en wi * mm? z> a > ^ y * 

h^tBii^a^ff-SCt^-C**., V"f*ls>? 

*>6iB«a^ > h--»©-Y>i'©«i(!&*5iess-N. > h-fflij-c©^ 
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imionffitD&m) «t\ *mi&3m2ritc<i>2 
i » , w©5B»»jisk:«* > * s> * ? h s^eak io 

* y vZyftt. ** y y^*-^2*cJ:r>XlBtt3ti*^ 
-{5>y^;uh3cc«#3nr^*. *f-f F«B 

F6 <H2fcBl7*) 3SnWEl»0»tt5fc*WrU 

x&mztix^z. 

[0020] $ etc, uraa** y i weba 20 

6* :/*>^7 a — 7 d», *©W«HCbl>T.&-f 

fir, «B*fttcEiB3ftfc*- h y 

^10, 10. -*^Lr«-^>^#KWft3ti4J: 
[0 02 1 ] ft*5, MfBL'/c^ Is ft)— b y ?^iLt 

r:jbjas4vcc>&. *ot\ twa*- f y * j**jw*8 

[0 02 2] TOE* * y 9 S> 1 <D»«M8B±«:;b 

* F6<DyX;U»JsSffi***±*T4C<t*Jr*-5^^^ fc* 

1 \<o±wmc^ mssss^y f6©-/x>wbj«h* 40 
:/awi 1 atfBK3tir^«. fur, Hetty? 
1 1 a ic cfc x m at a&^ * f e <d ; z^m^sm 

[0 0 2 3] CCD** vVmtl 1 att, EttKKOtt 
*yt, CCD** sr^aiWl UW HKttS^Stl 
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RMfc^? F6CCfffflS*T % C©B»^7 F6*>8-f> 

zimmmz * y vwjmmtf sn&ct 5 
<c««3ftTc>*. fit, line** » 1 

fc # >ygB*U 2#ffig3n, i&S&CjSDTESi^* F6 

o ; ximmmztLM l x mm vn * j: 5 *ctitj& $ nt 
[0024] »cc, co£5fcmi&zti?ttz$mm<Dj 

^ommzmRmcmrmmmx. mm^i>xmi t 

«Brr&„ 02(Cfcl»T, ^2 l«a«»nBE*>^* 

CO^»nE^>^2 liCJ:«3»DJE3n/t^ 
te, EE^iHS#2 2Ccetf&3n. 3£CO£;frt6fci]^2 3 
&ftl,Xffl§d l l,tc&J J>Z>29 a-9 d (g|25Cfe 

l>tliftlHtff#.9tmt. ) cc* n-e n{**&£n& 

[0 02 5] ft*. WiaiE^3g#2 2 ^mflPE* 
> ^ 2 1 *c J: T JSPBE S hfc^«UB^W5EJa±ec jt 1/ /c 
Bfic, EH#«08iOr^-f>^>^9 a-9dtc»D*> 

[0 02 6]$/c, 8iJiaEE^«lffiS2 3 \t. g£<Ml£tf 

^>^*2 10B»*W1W-*J:^«:«IW-*. "Tttto 
£M»nJItf>:/2 lKJ:^rttlE3titeS«EBm9f 

lOlBMfcfPitSt**. E^^tU^23CC 
J: ^ raaUBWBb 6 ti/cE*J«T iftoteCtSftBI 
U^W^CCtt, S»flPJE#>^2 l^rlEKl^^^o L/c 
^ot, CCD^0iML(cJ:o-CtJfaL/cS>>r>^>^ 
9 a -9 d5cant>4ffi«EE»*»fS©l5HK:3»B*3n*. 
[0 0 2 7 ] B?ia^^>^>^9 (^>^^7-b';»; 

« A 0 «T^1*^t* tcj:0JRiastift:^>^^9^24 
3WRttS*iTC>4. * It, ^^>^>^9 
^24 n«g6B*«BE*a2 5 «ltfc 

0, COE**2 5rt(c«naE*«R#2 2. EE^tti 
S2 3*^U/cS«ftlEiJ<>^2 1*6©WE2S«W«* 

[0 02 8] C(D«JS(CJ:^ k UE«y-< >^>^9 a 

-9 dF fc 3cc«^$n/cs-f>^^s*^2 4», -en-en 

3^6ft1f^^>^7 a-7 dCc*fLTW5e(DEEtl«cJ:* 
^ > ^ j*3&J«*r* J: 9 «: ft S ti «. 
[0 0 2 9 ] WE»^-r>4r>^9 a -9 dCCfe 

c^t»hje3 n/c-r>^«. s^>^«^^2 6, 2 

6, ■»*>J:iMr-f>f«»**-^10 1 10. "«r/h 
bt, ** y tCfi»3nfe»-y-^d?>^7 a-7 



C5) 

7 

[0 03 0 ] #CC, #&W<D&^X&&1)''?%>?lC-0 

(d) ^w®nm&mmz>j>?is*y fssib 

<fct*6fflflffiHT*S 0 04 (a) - (c) «, 0 3 5C^ 

[003 1 ] f?fB*>*7 Ate, SMmcBfifcTSRJB 
S3 1 a£WT£*Stt<D£>^#ft3 14d<fctfC<D£> 
*:£<*3 1©RJRBP3 1 a*^8T£¥®R»t»C>* 
> *H 3 2 *P & 9 , fTIBfa^-s „ K 6 cr>±^14gtC|B 

F6^c^>^*^tb-r^^>^*tUP3 3*5<£tfC(D^ 

enti^„ £/c, 2>*7Ate«:, mFiB-Y >*igHJP 

agfflP3 5we)ntt^ fl fir, B?gfi*>*7A 

ftKB, f?fE^>^M3 4F^CC^ffiT^#i^5 0%W 
U mSBEfik^y F6fflijCc:tel>T:©E£2fc£3i**C£ 
iC^^PM^t^i-r^iiLlt^S 6*«B34rC<r»*. 
[0 03 2 ] fcfc, 9frfBi£lh#3 Btt, «fL5 1 
'&»fc*t*¥in»R©#»5 1 (MR) fccfctfCCD 
#<*5 1 (cbuIBM?L5 1 a *BH*T£ £5 ft^RHcflMI 

5 l#E*3^;W^ , J>^5 2<DS|l»jlc{Siri?L 
5 1 a^ffljBrr^ (#&5 o*»&imr&) *wec»» 
U#*<fc5fc*j5fc3*vrc>*o Sfc, faiB#>*3g3 2 

[0 03 3 ] -7?, i«E*>^7BB. flJifiRfl£S3 1 
a &RM<cfiH^MOT«njHR3 7 a *$ft Sffitt 
<D^>^*(*3 7fcJ:U f CQ£>*2ttfc3 7<BRJK«3 
7 a tHlt iflR»R©)r > «3 8 0 , KT 40 

<fcc/c<D-Y>^2»AP3 9tc»3i-r&Rat*©>r>^^ 

4 0 (^f3Efi<D^>^^|?g) «SK^5tiri^&. * 

fc, *>*7BCUi* liWe>(>*»AP3 9©±;#K:{fc 
11. ^o^>*S4 0&C«fflT£iSiIP4 

■wwtawfr*? * a* (H«tM*> ^srE*aP4 

1 tmr«J:9lcEK3tir^S. so 
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[0 03 4 3 UiTiaW#>*7 A. 7B*CfcW££fflMffi 

o*B*W**»«:ii % f?fBW««lP3 5. 4 nciiii 
u ^otsa^rfijtcss-r / > ^sss§4 2 mri? 

6*iTC>*. Sfc, l5iBW^>^7A, 7 B(C» V ffffi 
>f>*z»&P3 3fe£tflHe9eflK? F6Cc£BU * 

W5. ft*, WEW-f>^i«K4 2 < 4 3$*, f<9i?fc 
dm<D—m&MW'? ; 7A*vt>7 4)\<Ms4 2 a., 43 a 

[0035] mr§2^>^^3 wyv^s 

•*»#»■»*« U «E-/>**4 0«C 
feW & A«EE»ORE4kK J: -^T RWHE»r *WrR»« 

0rt©-f >*fcEE*ffl»#*4i. Buffi* 
>^7Brt(DE* (SW) amc<£-pT*>^3 8# 

[0 03 6] £ft: v NB#># 7 Bfcfctt&fiRmHR 
^SSBCC«. «e*>*£3 8<DR*'t«-Dr*¥# 

rt«c»^«tikBit4 4*wi»»s*irt>e. c<d& 

tWt4 4«ctt, 04 (a) - (c) tc*MM:9lc t MiB 
1f^*>*7©^lr^** F4 5*»»t47y* 
» h««4 4a*J:CJ^*>*»3 8©^a^« 
»'T4**«e«»4 4b^KW6ti , r^&. ^LT, 
(ufB * > # 7 B ficfe W &£flJttffi1s£&4l8aiSec ». Bjffi v 
» h 4 5CC^-T^^-^^C>l»m^gl^ J ?-4 
6 # SR-T-Kf* Jt 4 7^1 r IB B 3 ft X U 4 . 
[0 03 7] £*UCJ;9. ^>^M3 8 (7) Wft^fcgK: 
bfc^o/c-e^y h4 5tc<fc^8S*JBjlCc|6D-C, GB 
m^^^f 4 6 &t<fc 0 «RWffi**«^-r * -Y > i'Stft 

-r>^B35S4>ft<ttofc»^K:«. H4 (a) Cc^-TJ: 
^«:*>^^3 8*«T^*>^7 BOrtRlCCSW^JB 

l % ctiicm^ntm^A Aimta (b) «c^-rtta»>6 

>*m#&<tt-*itm&tc\*> H4 (c) cc^-r^^cc 
n«:fl£i»i*a*T"4 4*JEiia (b) cc^rag^^i^s 

(c) CCmTJ:^tc5itt^^L, h 4 5*^811 

fflft*^4 6^6J*ar^S, C<Dtc& % 7W?h45 
(D^«i(CJ;Sa^»*^4 6<D«afl«JttJ*«. -^^^ 

>^7rt©-f>^Mibr«m"r6c<b3&$r#6. 

[0 0 3 8] ^CC, **Sfe^ffitCfc^^Y>^^x^ h 

■> tc^#, H2*5j:^ia5 (a) , 

(b) */8(,>T»9rr* 0 15 (a) (b) « % 

W * * ^ > ^ Ottf* ^ri^^-r -5 tt#> tCfr, f H V & 

far, mzitto^x. j* '<>*>l^79F fc ^o>r>^^• 
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[0039] COig^, 0|*J(D«Y 

(a) Cc^*Ti:^(c. ^>^S3 8^>f>^f 4O0rt 
SESfS (JEfc) £A£<"f ifflfl (*MM> KSHBWU io 

#3!»#/jN3U<!t % 05 (b) (C^Tcfc^OC, 

3 8*W>*^4 OQrtSiSgflfc/h;* < T^fflJ (ttflM) 

[0 04 0] iX&C, iEH^* F6ft*cyr.x#*£fl*/£ 
<hfc^ -Y>^M40rt(D-r>^^SSjlP4 1^6^- 20 

j>*m$&4 2fticffimL. cco^->r>^i»S4 2rt 

CO>f >^^«£iia3 5^e»±*^>^7ACDY>^3 
4F*gfCfiiEA*r^o -ei/r. >(>^3 4|*}<D^>*#ji 
?L5 1 a^ril5gUT:^>^#ffin3 3^6^z:^>^«£ 
ffi4 3rtlcffi»U CO0Zl^>^figK4 3^6IE^ 

KeccacA-r*. ccd^cclt, y^>^>^9*» 
nm^v f 6 n*. 

[0 04 1 ] Lfc*s-?T, *SaiBK«tc:*jt»r». 

^^^>^7rt"c^>^cc^a^^nr. -f>*<Di& 
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. * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carriage to which it can go and come back t and the recording head with which this 
carriage is equipped and which carries out the regurgitation of the ink droplet corresponding to 
print data, It connects with the Maine tank, this Maine tank, and said recording head for 
supplying ink to this recording head. And said carriage is equipped and it has the subtank which 
has the tank of two upper and lower sides which each opens for free passage mutually. It forms 
by the ink tank which has ink derivation opening which derives ink for the upper part tank of this 
subtank to said recording head. The ink jet type recording device characterized by forming by 
the ink tank which has the ink inlet which introduces the ink from said Maine tank for a lower 
part tank by pumping pressure, and carries out elastic deformation according to change of 
internal pressure. 

[Claim 2] The ink jet type recording device indicated by claim 1 characterized by some tank walls 
in said lower part tank consisting of elastic membrane. 

[Claim 3] The ink jet type recording device indicated by claim 2 characterized by forming said 
elastic membrane with the ingredient which has flexibility, ink-proof nature, and moisture and gas 
impermeability. 

[Claim 4] The ink jet type recording device indicated by either claim 1 characterized by arranging 
the check valve opened by generating negative pressure in said upper part tank at said recording 
head side thru/or claim 3. 

[Claim 5] The ink jet type recording device indicated by either claim 1 characterized by having an 
amount detection means of ink by which the elastic deformation detects the amount of ink in 
said subtank thru/or claim 4. 

[Claim 6] The carriage to which it can go and come back, and the recording head with which this 
carriage is equipped and which carries out the regurgitation of the ink droplet corresponding to 
print data, It connects with the Maine tank, this Maine tank, and said recording head for 
supplying ink to this recording head. And said carriage is equipped and it has the subtank which 
has the tank of two upper and lower sides which each opens for free passage mutually. It is the 
approach of supplying ink to said recording head from said Maine tank through this subtank. The 
ink supply approach of the ink jet type recording device which is characterized by carrying out 
elastic deformation of said lower part tank according to change of internal pressure in supplying 
ink to said recording head from said Maine tank. 



[Translation done.] 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet type recording device which equipped 
the recording head with the two main-sub ink tank (the Maine tank and subtank) for supplying 
ink, and its ink supply approach. 
[0002] 

[Description of the Prior Art] The ink jet type recording apparatus is equipped with the recording 
head which is generally carried on carriage and moves crosswise [ of a record form ], and a 
paper feed means to move a record form in the migration direction of this recording head, and 
the direction which intersects perpendicularly relatively. In such an ink jet type recording 
apparatus, printing to a record form is performed by making an ink droplet breathe out from a 
recording head based on print data. And black, yellow, cyanogen, and the recording head in which 
the regurgitation [ each ink of a Magenta ] is possible are carried on carriage, and full color 
printing is enabled by changing the regurgitation rate of not only the text print in black ink but 
each ink. 

[0003] For this reason, the ink cartridge which supplies each ink to a recording head is arranged 
in the body of equipment. If it is in the usual ink jet type recording apparatus, each ink cartridge 
in which the ink of said black, yellow, cyanogen, and a Magenta was stored is laid on carriage, and 
moves with carriage. On the other hand, in order to make it correspond to comparatively a lot of 
printing in this kind with which for example, for office or business use is provided of recording 
device, the mass ink cartridge in which each above mentioned ink was stored is not arranged on 
carriage, but is arranged at the body side of equipment. 

[0004] Moreover, while arranging the Maine tank as an ink cartridge to the body side of 
equipment (cartridge holder), the recording device of the format which arranges a subtank on the 
carriage with which the recording head was carried is also offered. And ink is supplied from each 
Maine tank through an ink supply tube to each subtank, respectively, and it is constituted so that 
ink may be further supplied from each subtank to a recording head, respectively. 
[0005] In such a recording device, performing printing, in order to raise a throughput, ink is 
serially supplied from each Maine tank to each subtank, and a function which is stabilized and 
supplies ink from each subtank to a recording head, respectively is called for. 
[0006] By pressurizing the ink pack in the Maine tank with air as a means for making such a 
function satisfy, for example, an ink style is generated from the Maine tank to a subtank, and the 
configuration which enables supply of ink to a subtank is adopted suitably. In addition, in each 
subtank carried on carriage, it becomes possible to always store the ink of about 1 quantum in 
each subtank by adopting the configuration which can adjust the amount of acceptance of the 
ink from the Maine tank according to consumption of the ink in a recording head. 
[0007] By the way, in the latest recording apparatus, carriage is increasingly moved from the 
purpose which aims at improvement in a recording rate at high speed. In such a recording 
apparatus, by elongation and crookedness of the ink supply tube accompanying the acceleration 
and deceleration of carriage, pressure fluctuation arises in the internal ink, and the regurgitation 
of the ink droplet from a recording head is made unstable. For this reason, a subtank is made to 
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open wide in atmospheric air t the fluctuating pressure described above from this clear aperture 
is missed, and the ink supply system of the open sand mold which supplies the ink stored in the 
subtank to a recording head according to that water head difference is adopted. 
[0008] 

[Problem(s) to be Solved by the Invention] However, that an ink supply system is an open sand 
mold has the problem as shown below. That is f in order that a subtank may open in atmospheric 
air t it is the problem that air bubbles will be able to be contained in ink within a subtank at the 
time of ink supply, whenever [ degassing / of the ink supplied to a recording head ] cannot be 
guaranteed, and good printing cannot be realized. Moreover, since supply of the ink from a 
subtank to a recording head is performed by the water head difference of the ink in a subtank, it 
will be necessary to fully secure the height dimension of a subtank, and there is also a problem 
that the whole subtank is enlarged. 

[0009] It aims at offering the ink jet type recording device which can attain the miniaturization of 
the whole subtank, and its ink supply approach while this invention is made in order to solve 
such a technical technical problem, and it can realize good printing. 
[0010] 

[Means for Solving the Problem] The ink jet type recording device concerning this invention 
made in order to attain the above mentioned purpose The carriage to which it can go and come 
back, and the recording head with which this carriage is equipped and which carries out the 
regurgitation of the ink droplet corresponding to print data, It has the subtank which has the tank 
of two upper and lower sides which connect with the Maine tank, this Maine tank, and said 
recording head for supplying ink to this recording head, and said carriage is equipped, and each 
opens for free passage mutually. It is formed by the ink tank which has ink derivation opening 
with which the upper part tank of this subtank derives ink to said recording head. It is 
characterized by being formed by the ink tank which a lower part tank has the ink inlet which 
introduces ink from said Maine tank, and carries out elastic deformation according to change of 
internal pressure. 

[0011] Thus, since it is constituted, after the ink in the Maine tank flowing in the lower part tank 
of a subtank by pumping pressure at the time of ink supply and flowing on an upper part tank 
from this lower part tank further, a recording head is supplied from this upper part tank. Under 
the present circumstances, if pressure fluctuation arises in a lower part tank (ink in the ink 
supply tube which connects the Maine tank and a subtank), according to change of internal 
pressure (volume), a lower part tank will carry out elastic deformation, and this pressure 
(volume) change will be absorbed. 

[0012] Therefore, since the ink from the Maine tank can be supplied to a recording head with the 
ink supply system of closed mold, air bubbles cannot be contained in ink within a subtank like 
before at the time of ink supply, but whenever [ degassing / of ink ] can be guaranteed, and good 
printing can be realized. Moreover, since supply of the ink from a subtank to a recording head 
can carry out with the negative pressure generated in a recording head side, the height 
dimension of a subtank can be shortened and the miniaturization of the whole subtank can also 
be attained. 

[0013] In this case, it is desirable for some tank walls in said lower part tank to consist of elastic 
membrane. Thus, since it is constituted, if pressure fluctuation arises in a lower part tank, some 
tank walls will carry out elastic deformation according to the pressure variation in a lower part 
tank. 

[0014] And said elastic membrane is considered as the configuration currently formed with the 
ingredient which has flexibility, ink-proof nature, and moisture and gas impermeability. Thus, 
since it is constituted, a subtank with the elastic membrane which moisture and gas did not 
penetrate and was excellent in flexibility and ink-proof nature can be obtained. 
[0015] Moreover, it is desirable to arrange the check valve opened by generating negative 
pressure in said upper part tank at said recording head side. Thus, since it is constituted, 
negative pressure is generated, a check valve is made into a valve-opening condition, and supply 
of the ink to a recording head becomes possible from the Maine tank through a subtank at a 
recording head side. 
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[0016] And it is desirable to have an amount detection means of ink by which the elastic 
deformation detects the amount of ink in said subtank. Thus, since it is constituted, by the 
amount detection means of ink, the elastic deformation of a subtank is detected and the amount 
of ink in a subtank is managed. 

[0017] On the other hand, the ink supply approach of the ink jet type recording device 
concerning this invention The carriage to which it can go and come back, and the recording head 
with which this carriage is equipped and which carries out the regurgitation of the ink droplet 
corresponding to print data, The Maine tank for supplying ink to this recording head by pumping 
pressure, It has the subtank which has the tank of two upper and lower sides which connect with 
this Maine tank and said recording head, and said carriage is equipped, and each opens for free 
passage mutually. It is the approach of supplying ink to said recording head from said Maine tank 
through this subtank, and in supplying ink to said recording head from said Maine tank, it is 
characterized by carrying out elastic deformation of said lower part tank according to change of 
internal pressure. 

[0018] Since it is such an approach and the ink from the Maine tank can be supplied to a 
recording head with the ink supply system of closed mold, air bubbles are not contained in ink 
within a subtank like before at the time of ink supply, but the ink jet type recording device which 
guarantees whenever [ degassing / of ink ] and realizes good printing can be obtained. Moreover, 
since supply of the ink from a subtank to a recording head can carry out with the negative 
pressure by the side of a recording head to generate, the height dimension of a subtank can be 
shortened and the ink jet type recording device which can attain the miniaturization of the whole 
subtank can also be obtained. 
[0019] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation shown in drawing, it 
explains about the ink jet type recording device with which this invention was applied, and its ink 
supply approach. First, it explains about an ink jet type recording device using drawing 1 . 
Drawing 1 is the top view showing the basic configuration of the ink jet type recording device 
concerning the operation gestalt of this invention. The timing belt 3 driven by the carriage motor 
2 is equipped with the carriage shown with the sign 1 in drawing. And it is constituted so that it 
may show around at the guide member 4 and both-way migration may be carried out in the main 
scanning direction which is the longitudinal direction of the paper feed member 5, i.e., the cross 
direction of a record form. Moreover, although not shown in the inferior-surface-of-tongue 
section of this carriage 1 at drawing 1 , said paper feed member 5 is countered and equipped 
with the recording head 6 (it illustrates to drawing 2 ) of an ink jet type. 
[0020] Furthermore, the subtanks 7a-7d for supplying the ink from the Maine tank (after- 
mentioned) are carried in said recording head 6 at said carriage 1. These four subtanks la-Id 
are provided corresponding to each ink of black, yellow, a Magenta, and cyanogen, in order to 
store each ink temporarily in the interior. And it consists of Maine tanks 9a~9d as an ink 
cartridge with which the cartridge holder 8 arranged at the body of equipment was loaded so that 
each ink may be supplied through the ink supply tubes 10 and 10 which consist of a flexible 
material, and — . 

[0021] In addition, as for each above mentioned Maine tanks 9a-9d as an ink cartridge, the 
outline configuration is formed in the shape of flat And in said cartridge holder 8, it is arranged in 
the condition every so-called length so that a flat-like side may counter a vertical plane, 
respectively. <BR> [0022] On the other hand, the capping means 1 1 which can close the nozzle 
forming face of said recording head 6 is arranged in the non-printing area on the moving trucking 
of said carriage 1 (home position). Cap member 11a formed in the top-face section of this 
capping means 1 1 with flexible materials, such as rubber which can close the nozzle forming face 
of said recording head 6, is arranged. And when said carriage 1 moves to a home position, it is 
constituted so that the nozzle forming face of said recording head 6 can be closed by said cap 
member 11a. 

[0023] This cap member 11a closes the nozzle forming face of said recording head 6 during the 
idle period of a recording device, and functions as a lid which prevents desiccation of a nozzle 
orifice. Moreover, although not shown in drawing at this cap member 11a, the end of the tube in 
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a suction pump (tube pump) is connected, and the negative pressure by the suction pump is 
made to act on said recording head 6, and it is constituted so that cleaning actuation which 
carries out suction discharge of the ink from this recording head 6 may be performed. And the 
printing area side of said capping means 1 1 is adjoined, and the wiping member 12 by elastic 
materials, such as rubber, is arranged, and it is constituted so that the nozzle forming face of a 
recording head 6 may be wiped away if needed and it can clean. 

[0024] Next, it explains about the ink distribution system of the recording device constituted in 
this way using drawing 1 and drawing 2 . Drawing 2 is the sectional view showing typically the 
configuration of the ink distribution system in the recording device of drawing 1 , in this drawing, 
the sign same about the same member as drawing 1 is attached, and detailed explanation is 
omitted. In drawing 2 , a sign 21 shows an air booster pump. The air pressurized by this air 
booster pump 21 is constituted so that a pressure regulating valve 22 may be supplied and each 
Maine tanks 9a-9d (it represents in drawing 2 and a sign 9 shows.) further described above 
through the pressure sensor 23 may be supplied, respectively. 

[0025] In addition, said pressure regulating valve 22 has the function to make the predetermined 
range maintain the pneumatic pressure which joins each Maine tanks 9a-9d as a clausilium 
condition, when the pneumatic pressure pressurized by the air booster pump 21 reaches more 
than predetermined. 

[0026] Moreover, said pressure sensor 23 detects the pneumatic pressure pressurized by the air 
booster pump 21, and functions as controlling the drive of the air booster pump 21. That is, when 
it is detected that the pneumatic pressure pressurized by the air booster pump 21 reached the 
predetermined pressure, the drive of the air booster pump 21 is stopped. Moreover, when having 
become below the pressure as which pneumatic pressure was determined by the pressure 
sensor 23 is detected, the air booster pump 21 is made to drive. Therefore, the pneumatic 
pressure which joins each Maine tanks 9a-9d described above by this repeat is maintained in the 
predetermined range. 

[0027] The ink pack 24 formed in the outline case of said Maine tank 9 (ink cartridge) with the 
flexible material which enclosed ink as shown in drawing 2 is contained. And the space formed in 
the Maine tank 9 and the ink pack 24 constitutes the pressure room 25, and it is constituted so 
that the pressurization air from the air booster pump 21 which minded said pressure regulating 
valve 22 and the pressure sensor 23 in this pressure room 25 may be supplied. 
[0028] By this configuration, each ink pack 24 contained in each of said Maine tank 9a-9d 
receives a pressure with pressurization air, respectively, and is made as [ occur / to each 
subtanks 7a~7d / from each Maine tanks 9a-9d / the ink style by the predetermined pressure ]. 
[0029] In addition, the ink pressurized in said each Maine tanks 9a-9d is supplied to each 
subtanks 7a-7d (it represents in drawing 2 and a sign 7 shows.) carried in carriage 1 through 
each ink supply bulbs 26 and 26, — and each ink supply tubes 10 and 10, and — . 
[0030] Next, it explains about the subtank which is the important section of this invention using 
drawing 1 thru/or drawing 4 . Drawing 3 (a) - (d) is the left side view showing the subtank of the 
ink jet type recording apparatus concerning the operation gestalt of this invention, a front view, a 
sectional view, and a right side view. Drawing 4 (a) - (c) is a top view shown in order to explain 
actuation of an amount detection means of ink to detect the amount of ink in the subtank shown 
in drawing 3 . Said subtank 7 shown in drawing 1 thru/or drawing 4 has the tanks 7A and 7B of 
two upper and lower sides which each opens for free passage mutually, and is connected to said 
Maine tank 9 through the ink supply tube 10. 

[0031] Said tank 7A consists of a tank wall 32 of the flat-surface circle configuration which 
blockades the box-like tank body 31 which has fenestera rotunda 31a opened to the method of 
right-hand side, and circular window 31a of this tank body 31, and is arranged in the upper part 
location of said recording head 6. Besides, the ink room 34 of the shape of a cylinder which is 
open for free passage to the ink derivation opening 33 which derives ink to said recording head 6, 
and this ink derivation opening 33 is established in way tank 7A. Moreover, the circulation 
opening 35 which is located under said ink derivation opening 33, and is open for free passage in 
said ink room 34 is formed in tank 7A. And in said tank 7A, it has the valve seat 50 which 
projects in said ink room 34, and the check valve 36 made into a valve-opening condition is 
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arranged by generating negative pressure in said recording head 6 side. 

[0032] In addition, said check valve 36 is equipped with the compression coil spring 52 which 
always gives snapping power in the direction which blockades said through-hole 51a in the valve 
element 51 (thin film) and this valve element 51 of the flat-surface circle configuration of having 
through-hole 51a in a core. And it is constituted so that it can move in the direction (it 
estranges from a valve seat 50) which a valve element 51 resists the snapping power of the 
compression coil spring 52 at the time of the regurgitation of the ink from a recording head 6, 
and opens through-hole 51a. Moreover, said tank wall 32 is formed with the rigid film of the flat- 
surface circle configuration of having ink-proof nature, and moisture and gas impermeability. 
[0033] On the other hand, said tank 7B consists of a tank wall 38 of the flat-surface circle 
configuration which blockades the box-like tank body 37 which has said fenestera rotunda 31a 
and fenestera rotunda 37a similarly opened to the method of right-hand side, and fenestera 
rotunda 37a of this tank body 37, and is arranged under said tank 7A. The ink room 40 (the ink of 
the specified quantity stores) of the shape of a cylinder which is open for free passage to the ink 
inlet 39 which introduces ink through said ink supply tube 10 from said Maine tank 9, and this ink 
inlet 39 is established in this lower part tank 7B. Moreover, the circulation opening 41 which is 
located above said ink inlet 39, and is open for free passage in the ink room 40 is formed in tank 
7B. In addition, in said ink room 40, it is arranged so that the filter (not shown) which catches the 
dust in ink etc. may blockade said circulation opening 41. 

[0034] The first ink passage 42 which is open for free passage to said both circulation openings 
35 and 41, and extends in the direction of a vertical is established in the crosswise center 
section of the left-hand side end face in said both tanks 7A and 7B. Moreover, it is open for free 
passage to said ink derivation opening 33 and said recording head 6, and the second ink passage 
43 which extends in a horizontal and the direction of a vertical is established in said both tanks 
7A and 7B. In addition, as for said both ink passage 42 and 43, a part of the passage wall is 
formed with transparence plastic film 42a and 43a. 

[0035] Said tank wall 38 has flexibility, ink-proof nature, and gas and moisture impermeability, 
and is formed with the thin film of the flat-surface circle configuration which carries out elastic 
deformation by change of the internal pressure in said ink room 40. And if pressure fluctuation is 
in the ink in said ink supply tube 10, the tank wall 38 carries out elastic deformation by pressure 
(volume) change in said tank 7B, and it is constituted so that this pressure (volume) change may 
be absorbed. 

[0036] Moreover, in the method edge of right-hand side edge presence in said tank 7B, elastic 
maintenance of the piece 44 of detection which extends horizontally through the circle core of 
said tank wall 38 is carried out. As shown in drawing 4 (a) - (c), deformation transfer section 44b 
pasted up on the core of magnet attaching part 44a which holds a magnet 45 on the outside of 
said subtank 7, and said tank wall 38 is prepared in this piece 44 of detection. And in the left- 
hand side end-face back edge in said tank 7B, the galvanomagnetic devices 46, such as a hall 
device corresponding to said magnet 45, are arranged through the piece 47 of component 
attachment. 

[0037] This constitutes an amount detection means of ink to generate an electrical output by 
the galvanomagnetic device 46, according to the amount of line of magnetic force with the 
magnet 45 according to the elastic deformation of the tank wall 38. Therefore, when the amount 
of ink in the subtank 7 decreases, as shown in drawing 4 (a), the tank wall 38 carries out elastic 
deformation inside lower part tank 7B, as shown in this drawing (a) from the location which the 
piece 44 of detection shows in this drawing (b) in connection with this, elastic deformation is 
carried out, and a magnet 45 approaches a galvanomagnetic device 46. On the other hand, when 
the amount of ink in the subtank 7 increases, as shown in drawing 4 (c), the tank wall 38 carries 
out elastic deformation to the outside of lower part tank 7B, as shown in this drawing (c) from 
the location which the piece 44 of detection shows in this drawing (b) in connection with this, 
elastic deformation is carried out, and a magnet 45 keeps away from a galvanomagnetic device 
46. For this reason, the electrical output of the galvanomagnetic device 46 by migration of a 
magnet 45 is detectable as an amount of ink in the subtank 7. 

[0038] Next, it explains using drawing 2 and drawing 5 (a), and (b) about the ink supply approach 
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(ink supply to a recording head from the Maine tank) of the ink jet type recording device in this 
operation gestalt Drawing 5 (a) and (b) are sectional views shown in order to explain actuation of 
the subtank in the ink jet type recording apparatus concerning the operation gestalt of this 
invention. First, in drawing 2 , if the ink pack 24 in the Maine tank 9 is pressurized by the air 
booster pump 21, the ink in the ink pack 24 will pass the ink supply tube 10, and will flow from 
the ink inlet 39 in lower part tank 7B (ink room 40) in the subtank 7. 

[0039] In this case, if pressure fluctuation is in the ink in the ink supply tube 10, according to* 
this fluctuating pressure, the tank wall 38 will carry out elastic deformation, and the volume of 
lower part tank 7B will change. That is, if the pressure fluctuation of ink is large, as shown in 
drawing 5 (a), elastic deformation will be carried out to the side (outside) to which the tank wall 
38 enlarges the internal volume (pressure) of the ink room 40, and this volume (pressure) change 
will be absorbed. On the other hand, if the pressure fluctuation of ink is small, as shown in 
drawing 5 (b), elastic deformation will be carried out to the side (inside) to which the tank wall 38 
makes the internal volume of the ink room 40 small, and this volume change will be absorbed. 
Thereby, the pressure fluctuation produced in the ink in the ink supply tube 10 does not affect 
the regurgitation of the ink droplet from a recording head 6. 

[0040] Next, if negative pressure is generated in order to form a meniscus in a recording head 6, 
a check valve 36 will be in a valve-opening condition, the ink in the ink room 40 will flow in the 
first ink passage 42 from the circulation opening 41, and the ink in this first ink passage 42 will 
flow in the ink room 34 of upper part tank 7A from the circulation opening 35. And the ink in the 
ink room 34 passes through-hole 51a, flows in the second ink passage 43 from the ink derivation 
opening 33, and flows into a recording head 6 from this second ink passage 43. Thus, ink is 
supplied to a recording head 6 through the ink supply tube 10 and the subtank 7 from the Maine 
tank 9. 

[0041] Therefore, in this operation gestalt, since ink can be supplied to a recording head 6 with 
the ink supply system of closed mold, air bubbles cannot be contained in ink within the subtank 7 
like before at the time of ink supply, but whenever [ degassing / of ink ] can be guaranteed, and 
good printing can be realized. Moreover, in this operation gestalt, since the negative pressure 
which supply of the ink from the subtank 7 to a recording head 6 generates in a recording head 
side can perform, the height dimension of the subtank 7 can be shortened and the 
miniaturization of the whole subtank can be attained. 

[0042] In addition, in this operation gestalt, by the ink from the Maine tank 9 being supplied to 
the subtank 7 by pumping pressure, since the ink from the subtank 7 does not need to take into 
consideration strictly the height location of the recording head [ as opposed to the Maine tank 9 
in having considered as the structure supplied directly (a tube is not minded) at a recording head 
6 ] 6, the degree of freedom on components arrangement can be raised. Moreover, in this 
operation gestalt, since constraint of tube (ink supply tube) leading about decreases, that it is 
not necessary to take into consideration the height location of a recording head 6 strictly can 
also raise the degree of freedom on a tube dimension (die-length dimension and diameter size 
method) setup. Moreover, in this operation gestalt, although the case where detection of the 
amount of ink was performed using a hall device was explained, this invention is not limited to 
this, but even if it uses a location (distance) sensor etc., it may be performed. 
[0043] In addition, in this operation gestalt, although the case where supply of the ink from the 
Maine tank 9 to the subtank 7 was performed by the air booster pump 21 besides the ink supply 
tube 10 was explained, this invention may not be limited to this but may be performed by the 
pump (not shown) arranged at the section in the middle of the ink supply tube 10. 
[0044] 

[Effect of the Invention] While good printing is realizable by the above explanation according to 
the ink jet type recording device concerning this invention, and its ink supply approach so that 
clearly, the miniaturization of the whole subtank can be attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the basic configuration of the ink jet type recording device 
concerning the operation gestalt of this invention. 

[Drawing 2] It is the mimetic diagram showing the ink distribution system from the ink cartridge 
in the recording apparatus shown in drawing 1 to a recording head. 

[Drawing 3] (a) - (d) is the left side view showing the subtank of the ink jet type recording 
apparatus concerning the operation gestalt of this invention, a front view, a sectional view, and a 
right side view. 

[Drawing 4] (a) - (c) is a top view shown in order to explain actuation of an amount detection 
means of ink to detect the amount of ink in the subtank shown in drawing 3 . 
[Drawing 5] (a) And (b) is a sectional view shown in order to explain actuation of the subtank in 
the ink jet type recording apparatus concerning the operation gestalt of this invention. 
[Description of Notations] 

1 [ ] Carriage 

2 [ ] Carriage Motor 

3 [ ] Timing Belt 

4 [ ] Guide Member 

5 [ ] Paper Feed Member 

6 [ ] Recording Head 

7 (7a, 7b, 7c, 7d) Subtank 
7A [ ] an upper part tank 
7B [ ] a lower part tank 

8 [ ] Cartridge Holder 

9 (9a, 9b, 9c, 9d) Maine tank (ink cartridge) 

10 [] Ink Supply Tube 

21 [ ] Air Booster Pump 

22 [ ] Pressure Regulating Valve 

23 [ ] Pressure Sensor 

24 [ ] Ink Pack 

25 [ ] Pressure Room 

26 [ ] Ink Supply Bulb 

31 [] Tank Body 

31a [] a fenestera rotunda 

32 [ ] Tank Wall 

33 [ ] Ink Derivation Opening 

34 [ ] Ink Room 

35 [ ] Circulation Opening 

36 [ ] Check Valve 

37 [ ] Body of Ink 

37a [ ] a fenestera rotunda 

38 [ ] Tank Wall 
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* 39 [ ] Ink Inlet 

40 [ ] Ink Room 

41 [ ] Circulation Opening 

42 [ ] First Ink Passage 

43 [ ] Second Ink Passage 

44 [ ] Piece of Detection 

44a [ ] a magnet attaching part 

44b [ ] the deformation transfer section 

45 [ ] Magnet 

46 [ ] Galvanomagnetic Device 

47 [ ] Piece of Component Attachment 

51 [ ] Valve Element 
51a [ ] a through-hole 

52 [ ] Compression Coil Spring 
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